A two-step method was developed to quantitatively assess the infection rate of the entomophthoraceous fungus, Zoophthora anhuiensis (Li) [lumber, on the green peach aphid, Myzus persicae (Sulzer).
INTRODUCTION
The entomophthoraceous fungus, Zoophthora anhuiensis (Li) Humber, is an aphid-specific pathogen only known from China. This fungal pathogen plays an important role in the natural control of aphid populations in the middle-lower reach of the Changjiang River during autumn and winter months (Li, 1986; Feng et al., 1995) . Based on its virulence to the green peach aphid, Myzus persicae (Sulzer), the pathogen is a promising fungal agent for aphid control ( Feng et al., 1998) . The fungus grows and sporulates well in vitro at 10 -20~ (best at 15~ but poorly over 25~ (Li and Feng, 2000) . At the appropriate temperature, illumination increases the level of sporulation, whereas temperature affects the rate of sporulation (Li and Feng, 2000) . The estimates of LT50 at a high conidiat dosage (79 -90 conidia/mm 2 ) of the fungus decreased from 8.4 days at 10~ to 3.4 days at 25~C on M. persicae (Liu et al., 2000) , indicating that temperature affects the developmental rate of Z. anhuiensis in vivo. However, the rate of infection that occurs from conidial attachment through cuticular penetration is unclear.
Entomophthoraceous species may successfully infect their insect hosts within a few hours (Milner, 1997) . There are different methods to estimate the proportions of insects infected by fungal pathogens within a specific period of 9 Project supported by the National Natural Science Foundation of China (No. 39870513) and the Cheong Kong Scholars Programme, State Education Ministry of China time. Previously, the rates of entomophthoraceous infections were estimated mostly by counting germinated conidia in samples, fixed at varying time intervals, under scanning or transmission electronic microscope (Nadeau et al., 1996; Wraight et al. , 1990) . Glare and Milner ( 1991 ) measured the time required for the infection of Pandora neoaphidis (Remaudi~re & Hennebert) Humber to aphids by washing off conidia from aphids or transferring aphids from 100% RH to 70% RH at varying time intervals after inoculation. The lower relative humidity was assumed to inactivate the conidia. In the present study, a new method on basis of fungal disinfection by a fungicide at a specific time was developed to quantitatively assess fungal infection rates during a specific time period and used to estimate infection rate of Z. anhuiensis against M. persicae.
MATERIALS AND METHODS

Fungal isolate and inocula preparation
The isolate used in this study was Z. anhuiensis F97028, isolated from an M. persicae cadaver collected in Hangzhou, Zhejiang Province in November 1997. The isolate was maintained on slants of OS-SDAY at 3 ~ in the dark, and subcultured every half year (Feng and Xu, 2001) .
Preparation of fungal inocula for conidia shower began from recovery of a preserved slant on an SEMA (80% Sabouraud dextrose agar, 11.5% fresh milk, and 8.5% egg yolk) plate at 15~ and 12:12 (L:D) for2 weeks. The resuiting fungal colony was then transferred into 15 ml of Sabouraud dextrose broth (SDB : 1% peptone, 4% dextrose, and 1% yeast extract) plus 0.2% sesame oil in a 50-ml Erlinmeyer flask. After shaking ( 120 rpm) at 20~ for 2 days, the liquid culture was poured into 80 ml SDB in a 250-ml flask for another 2-day incubation. Every 10 ml of the resulting liquid culture was then poured onto a 150-mm plate containing 2% agar only, and excessive water was removed gently with filter paper. After incubating at 20~ and 12:12 (L:D) for 2 days, mycelia mats on the plates became well sporulated and were ready for use.
Aphid stock
A laboratory population of M. persicae was maintained on plants of the Chinese cabbage, Bra.~sicaoleracea L., in meshed cages at ambient temperature and light. Every five vigorous apterae (two or three days after last ecdysis) taken from the population were moved onto a cabbage leaflet and placed in a 65-ram Petri dish. The Petri dish was cushioned with two layers of cotton yarn and one layer of filter paper saturated with Hoagland-Snyder nutrient solution (van Emden, 1972) . The edge of each leaflet was brushed with a O. 1% a-naphthy acetic acid solution to stimulate outgrowth of short hairy roots, which encourages nutrient uptake and keeps the leaflet fresh for more than 10 days. The apterae were allowed to freely produce viviparae on the leaflets at 20~ and 12:12 (I.:D) for 2 days and then removed, leaving 52 -86 nymphs per leaflet. Reared at the same regime for another 2 days, the resulting second-or third-instar nymphs were ready to be inoculated via conidia shower.
Bioassay 1 for time-dose-mortality relationship
To establish a standard time-dose-mortality relationship for Z. anhuiensis F97028 against M. persicae, seven nymphal colonies established on the leaflets were separately exposed to a shower of the primary conidia from the sporulating fungal mats. This was achieved by inverting the plates onto the leaflets in Petri dishes and rotating each dish 90 ~ (in a horizontal plane) each quarter of exposure time to enssure uniform exposure. To determine conidia dosages, 20-mm square coverslips were placed beside the nymphal colonies to collect the discharged conidia, which were then counted from nine fields (0.785 mm 2 per field) under a microscope (Feng and Johnson, 19911 Feng et al., 1998) . Different dosages (0.4 -10.4 conidia/mm z ) were obtained by controlling the time of exposure (0.3 -4.0 min) . After exposure, the nymphs on the leaflets were maintained in the growth chamber at the regime of 20~ and 12:12 (L: D). Nymphs were examined daily and mortality was recorded daily for 7 days. One colony, consisting of 58 nymphs not exposed to a conidia shower, was included as a control in the bioassay.
Bioassay 2 for assessment of infection rate
Every six colonies of nymphs (on leaflets)
